2                       CHEMICAL THEORIES AND LAWS.
In his book, Les Origines de rAlchimie,1 Berthelot says:
"Chemistry is not a primitive science, like geometry or astronomy; it is constructed from the debris of a previous scientific formation; a formation half chimerical and half positive, itself founded on the treasure slowly amassed by the practical discoveries of metallurgy, medicine, industry, and domevstic economy. It has to do with alchemy, which pretended to enrich its adepts by teaching them to manufacture gold and silver, to shield them from diseases by the preparation of the panacea, and finally to obtain for them perfect felicity by identifying them with the soul of the world and the universal spirit."
The practice, even in a crude way, of what are now called chemical industries must have accustomed the workers in these handicrafts to many striking transmutations, and suggested such questions as these: Do all things change? Are there limits to the changes we can effect? Can we, by seeking, discover the order and the method of these transformations?
The answers given by the Greek philosophers, about 500 B.C., to such inquiries were somewhat as follows. All things are formed of four elements; earth, air, fire, water. As experience shows that these elements are changeable, they must be formed of things less mutable than themselves. These less mutable things are indivisible, indestructible atoms. All material changes are changes in the combinations, separations, and positions of atoms. Atoms differ in size, weight, and shape. Round atoms, such as those of fire and those of the soul, move more freely than atoms of other shapes. The resistance which every atom offers to penetration by other atoms causes oscillatory movements which are communicated from atom to atom. The actual physical world is an assemblage of combinations of atoms; this assemblage is orderly, it is not many things (jro/lA^), but a harmony (KOCT^OS). As atoms are indestructible, the total number of them is always the same; there is no destruction, as there is no creation of matter. Like atoms are drawn to like; for instance, some of the atoms which compose bread, water, and other kinds of food are identical with some of those whereof blood, muscles, arid tissues are formed; hence our bodies are nourished by bread, water, and other foods.
1 Paris, Georges Steinheil, 1885.